Background: Lymphedema and chronic edema is a major health care problem in both developed and nondeveloped countries The Lymphoedema Impact and Prevelance -International (LIMPRINT) study is an international health service-based study to determine the prevalence and functional impact in adult populations of member countries of the International Lymphoedema Framework (ILF). Methods and Results: A total of 1051 patients from eight centers in Turkey were recruited using the LIM-PRINT study protocol. Data were collected using the core and module tools that assess the demographic and clinical properties as well as disability and quality of life (QoL). Most of the Turkish patients were recruited from specialist lymphedema services and were found to be women, housewives, and having secondary lymphedema because of cancer treatment. The duration of lymphedema was commonly <5 years and most of them had International Society of Lymphology (ISL) grade 2 lymphedema. Cellulitis, infection, and wounds were uncommon. The majority of patients did not get any treatment or advice before. Most of the patients had impaired QoL and decreased functionality, but psychological support was neglected. Although most had social health security access to lymphedema centers, nevertheless access seemed difficult because of distance and cost. Conclusion: The study has shown the current status and characteristics of lymphedema patients, treatment conditions, the unmet need for the diagnosis and treatment, as well as burden of the disease in both patients and families in Turkey. National health policies are needed for the prevention, diagnosis, and treatment in Turkey that utilize this informative data.
Introduction

L
ymphedema is an incurable, debilitating, and progressive condition, characterized by persistent swelling of one or more parts of the body, because of the impairments in lymph transport. This chronic and progressive disease can occur at any time after cancer surgeries, can arise from congenital malformation of the lymphatic system, or because by damage to lymphatic vessels. 1, 2 It is a major health care problem in both developed and nondeveloped countries. It is serious because of its long-term physical and psychosocial consequences for the patients, if left untreated. When lymphedema is not diagnosed and treated in the earlier stages, the prognosis for these patients is worse and treatments are more costly. Lymphedema frequently leads to physical, emotional, and psychological challenges and impairs the quality of life (QoL) if it is underrecognized and undertreated. 3, 4 Treatment cost of lymphedema has also been identified as a barrier. The support and funding of medical conditions and complex care needs will ease the stress and treatment burden associated with lymphedema. 5 There are also challenges of managing complex lymphedema patients with obesity, and those associated with chronic medical conditions and wounds. 6 Therefore the awareness of this chronic condition by both health professionals and patients-knowledge comprising the characteristics of lymphedema patients, difficulties finding appropriate treatments or funding for care, and the impact of disease on functional, psychosocial status, and QoL are of great importance, especially in developing countries.
Lymphedema has been a rising condition in Turkey over the past 10-12 years. Awareness about lymphedema was low and the treatment methods were unknown and certified lymphedema specialists were lacking until recent years. 7 There are no data about the incidence of lymphedema in Turkey. Patient characteristics or experiences of some patients are reported in some small studies. [7] [8] [9] The LIMPRINT ª study is an international multisite health service-based study to determine the prevalence and functional impact of lymphedema/chronic edema in the adult population of member countries of the International Lymphoedema Framework (ILF). It aims to estimate the proportion of patients with chronic edema and those with a concurrent wound.
Turkey has been a member of the ILF since 2017 under the auspices of the Anatolian/Turkish Lymphedema Association (ALA), but the LIMPRINT study was first noticed by Dr. Borman, Chair of the ALA at the ILF Meeting in Glasgow, 2014 (www.ilfconference.org). She was influenced by the presentations from other countries and was interested to find out how a study of Turkish lymphedema patients could be made and compare it with different countries. The participation in LIM-PRINT study would be valuable and provide important information about the demographic, social, and QoL characteristics of Turkish patients. The study results would show the current status and characteristics of lymphedema patients, treatment conditions, the unmet need for diagnosis and treatment of those suffering with the condition, and burden of the disease in both patients and families in Turkey. The LIMPRINT study would also allow the comparison with different populations from different countries. In addition the data would be informative for developing national health polices and reimbursement procedures in diagnosis and treatment of lymphedema in Turkey.
Materials and Methods
Considering all these points, an interest in being part of LIMPRINT was shared with the executive members of ALA, and after unanimous approval, a request for Turkey to be involved was officially made in 2014 and accepted by the ILF.
Two main institutions are related to lymphedema in Turkey: Anatolian Lymphedema Association and Hacettepe University Lymphedema Practice and Research Center. Therefore the participation in this international multicenter study proposal was sent to the health professional delegates of the ALA from different parts of Turkey working in centers who are managing patients with lymphedema. In addition, Hacettepe University Lymphedema Practice and Research All centers gained approval from their local ethical committees. The coordinator of the Turkish study was the chair of ALA and director of the HU Lymphedema Practice and Research Center-P.B. All the LIMPRINT questionnaires were translated to Turkish and back translated to ensure accuracy of language. The QoL questionnaires lymphedema quality of life (LYMQOL)-arm and LYMQOL-leg 10 did not have Turkish validation. The cross-cultural Turkish validation studies of the LYMQOL-arm and LYMQOL-leg questionnaires were performed before this study began adding further validity to the methods. 11, 12 Then the Turkish data collection forms were sent Table 2 . The Turkish Edema Characteristics in the Core Tool (N = 051) to the included centers. All the centers filled the questionnaires and sent them by ordinary mail to the coordinator and they were then returned when completed in batches of 30. Data entry was undertaken from one center (Hacettepe University) with each center given an individual code. The patients were recruited to the study according to the inclusion and exclusion criteria of the LIMPRINT study protocol. Data were collected using a Core Tool to determine the prevalence of chronic edema and a set of five Module Tools to assess the impact of chronic edema on the lives of sufferers. Data were entered into a secure central on-line database. The core tools included questions about type of facility in which data are collected, demographics, level of obesity, mobility, relevant comorbidities, classification and history of lymphedema, cellulitis history, categories of treatment, site of swelling, wound area, access to treatment, and subjective control of swelling. The module tools comprised demographics and disability, QoL, details of swelling, wounds, and cancer. The Turkish version of World Health Organization Disability Assessment Schedule 2.0 (WHODAS Table 3 . The Treatment Categories (N = 051) 2.0) was used to assess disability, 13, 14 and LYMQOL [10] [11] [12] and European Quality of Life Five Dimensional Questionnaire (EQ-5D) 15, 16 tools were used to assess QoL. WHODAS 2.0 is a validated 12-item disability assessment schedule. It includes questions exploring the patient's personal circumstances for example, housing, employment, and education. 14, 15 LYMQOL is a validated condition-specific QoL assessment instrument (it is not validated for patients with lymphatic filariasis) that assesses the impact of lymphedema on the patient's everyday living and health-related QoL. There is a tool for patients with lymphedema of the upper limb and one for the lower limb. [11] [12] [13] EQ-5D is a generic QoL instrument applicable to a wide range of health conditions and provides a simple descriptive profile and single index value for health status. 15 EQ-5D is primarily intended for self-completion and is simple and quick to complete. Turkish validation has previously been made and used in this study. 16 
Results
A total of 1051 patients from eight centers of five different geographical areas took part in the study. Most of the patients were recruited from specialist lymphedema services. The majority of patients were women, housewives, nonobese, had full range of movement, and walked independently. The most common comorbidity was diabetes followed by hypertension. Half the patients stated that their edema was not under control. The core demographic properties of the patients are given in Table 1 .
The classification of lymphedema was mostly secondary (85%) and caused by cancer (79%) with 85% suffering from breast cancer, followed by venous insufficiency, lipedema, immobility, and obesity. The cellulitis and infection or hospitalization for cellulitis and infection were infrequent.
The duration of lymphedema was <5 years in majority of the patients. The whole group disease characteristics and distribution of variables according to gender are given in Table 2 .
The treatment categories of the patients are given in Table 3 . The majority of patients did not get any treatment or advice before (66.4%). The most common treatment was exercise (50%), skin care advice (47%), massage (43%), and compression garment (40%). Psychological support was neglected in 91% of patients. A great number of patients expressed that their swelling was not under control. In Turkey the complex decongestive therapy is free in government hospitals for patients with obligative health insurance. Therefore the majority of the attendants replied to this question that treatment was free. But the cost of bandages for multilayer short stretch bandaging are not reimbursed and the amount of compression garments are only partially reimbursed in Turkey. Nearly 40% of the patients stated that if the treatment was not free, they could not cover the expenses for the treatment. Most of the patients suggested that lymphedema treatment was available for free within a reasonable travelling distance, as they are living in big cities or metropoles, but more than one third of them declared that the distance would prevent patients from accessing specialized centers. As the majority of patients did not have wounds or complicated lymphedema, they were not related to discharge from hospital or long stays in care centers (Table 4) .
According to the demographics in the module data, most patients were in the age range of 45-64 years and were living with their partners or relatives. Eighty percent of the patients were owner occupiers and 55% had their own vehicle. As most of the patients were housewives, they were not the main provider for their family. Fifty-two percent of the attendants had primary school education with only 20% having a university diploma. As most patients were housewives (55%), they (92%) did not have to change or Table 5 ).
The details of swelling in the module data are given in Table 6 . The site of swelling was the upper extremity (arms) in 59% followed by legs (39.8%), Overall 55% did not have pitting edema. Tissues in the swollen area were mostly soft with 41% having a significant shape distortion. Thirty-six percent of the patients had not been told the reason for the swelling. Stemmer sign was positive in 75% of patients with lower extremity and 49% of patients in upper extremity swelling. The majority had ISL grade 2 swelling (61.7%) and 27.5% had ISL grade 1 lymphedema. The disability and QoL scores are given in Table 7 . Most of the patients had impaired QoL and decreased functionality. These were prominent especially in lower limb chronic edema patients.
The cancer data showed the majority (84%) had breast cancer followed by endometrium (8%), cervix (2.8%), and ovarian (2.4%) cancers. All but five of them had received treatment for cancer, with 53% having local cancer and 32% being in remission. The most common type of cancer treatment was surgery followed by chemotherapy and radiation therapy. The duration of lymphedema was <5 years in the majority of the patients (88.8%). Twenty-one percent of patients developed swelling within 3 months, 32% in 3-11 months, and 34% developed in 1-5 years after cancer treatment. The summary of cancer data is given in Table 8 .
The majority of patients (98%) did not have a wound. Of the patients with wounds, 55% had one to two wounds mostly grade 2 small venous ulcers with low exudate located in the legs. Most patients looked after their own wounds followed by physicians and hospital nurses. Nearly half of the wounds did not have signs of infection (47%) and had been present <6 months in the majority of the patients (70%). The wound details are given in Table 9 .
One of the fundamental aims of the ILF is to support countries in the development of data to establish the size of the problem of chronic edema. Such data are essential in supporting the introduction of evidence-based practice and enabling each national framework to argue for appropriate financing and reimbursement. 17 According to the aims of LIMPRINT as an international epidemiological research study; the preliminary demographic results of this study provided evidence-based data for the demographic and clinical properties of Turkish lymphedema patients. The LIMPRINT study brought a great opportunity and vision to our community. The reimbursement of pressure garments was very low in grades 2 and 3 lymphedema patients in Turkey. The ALA have prepared a file for reimbursement of care about the condition and impact of lymphedema based on the results of the LIMPRINT-Turkey study. As a partner of the ILF and of the LIMPRINT study, ALA have summarized and indicated the characteristics of Turkish lymphedema patients and demonstrated their efforts for increasing the awareness and collaboration between health professionals on a national basis. The Turkish Social Security Institution has had meetings with ALA members, made rectification, and taken the decision to pay more for the reimbursement of pressure garments for lymphedema patients with grades 2 and 3 lymphedema. We believe that the final data indicate not only the size of the problem but also the impact of chronic edema on patient lives in terms of functionality and QoL. This will assist lymphedema services to provide evidencebased care. The Turkish LIMPRINT study results demonstrate that many patients cannot access treatment services because of the distance and cannot afford to pay for costly treatments as these are not completely reimbursed. We hope this evidence-based data will change the national policies for the care of Turkish patients with lymphedema or chronic edema.
Conclusion
This final LIMPRINT data reflect that upper extremity lymphedema is more common than lower extremity and the major cause is cancer treatment, predominantly breast cancer in the Turkish LIMPRINT. The most striking results are that the patients suffer for a long time, most of the patients have uncontrolled lymphedema mostly grade 2 and have not received any previous treatment before the study. Turkish patients had less wounds compared with other studies undertaken in the LIMPRINT study. This is most certainly because of the center characteristics that were rehabilitation services treating a high proportion of cancer patients, particularly breast cancer, rather than dermatology or vascular surgery services. The majority of patients had reduced functional status and decreased QoL. Although most of the patients had social health security for free complex decongestive therapy treatment, their ability to access these centers was more difficult than previously estimated. National health policies and planning are needed for the prevention, diagnosis, and treatment of those suffering this neglected condition in Turkish patients. 
